A new method for obtaining human transferrin C-lobe in the native conformation: preparation and properties.
Eukaryotic transferrins comprise a class of bilobal iron-binding proteins in which each lobe carries a single binding site. Although expression of full-length transferrins and their N-terminal lobes, in wild-type and mutated forms, has been successfully accomplished by several laboratories, expression of C-lobes has been much less satisfactory. A possible explanation of the difficulty is that proper folding of the C-lobe, with its 11 disulfide bonds, depends on prior synthesis and proper folding of the N-lobe. We have therefore developed a new strategy, introducing a specific factor Xa cleavage site in the interlobe-connecting strand to permit separation of the lobes after expression of the full-length protein. The resulting protein was expressed in satisfactory yield, >20 mg/L, and could be easily and completely cleaved to yield two distinguishable fragments representing N- and C-lobes, respectively. Retaining the glycosylation sites, found only in the C-lobe, made it possible to separate the fragments from each other by ConA affinity chromatography. The isolated C-lobe so obtained displayed spectroscopic and kinetic features of the C-lobe in native transferrin and was competent as an iron donor for K562 cells to which it bound in saturable fashion inhibitable by native diferric transferrin. Since the N-lobe by itself will neither bind nor donate iron to cells, the primary receptor-recognition site of transferrin resides in its C-lobe.